The gibberellins (GA) constitute a group of plant hormones which regulate 2 diverse developmental processes such as germination, stem elongation, flowering and 3 fruit development. GAs are synthesized using three kinds of enzymes (Yamaguchi, 4 containing 1xPCR buffer, 2.5 mM MgCl 2 , 0.2 mM dNTPs, 1 μM primers, 10 ng cDNA, 1 and 2.6 U of "Expand High Fidelity" DNA polymerase (Roche) using the following 2 thermocycling conditions: 94ºC/5 min, 30 cycles of 94 ºC/45 s, 58 ºC/45 s and 72 ºC/1 3 min, and 72 ºC for 7 min. RT-PCR products were separated on 1% agarose gels and 4 stained with ethidium bromide. Primers used to amplify SlGA20ox1 (AF049898) were 5 5'-GGAGCTCGCCTTAGGAACG-3' (forward) and 5'-6 GTAGAAGCTAAGAGAACGTGTACACG-3' (reverse) [designed to prevent the 7 amplification of other highly similar LeGA20ox genes; Rebers et al. (1999) ]. Primers for 8
Actin
(U60482) (internal control) amplification were 5'-9 ATGTATGTTGCCATCCAGGCTG-3' (forward) and 5'-10 CCTTGCTCATCCTATCAGCAATACC-3' (reverse). The experiments were carried 11 out using three biological replicates. 12
Isolation of a genomic SlGA20ox1 clone and its promoter 13
A SlGA20ox1 genomic clone corresponding to the coding sequence was isolated 14 by PCR using a 50 µL volume reaction containing 1xPCR buffer, 2.5 mM MgCl 2 , 0.2 15 mM dNTPs, 1 μM primers, 0.1 μg genomic DNA, and 2.6 U of "Expand High Fidelity" 16 DNA polymerase (Roche). The thermocycling conditions used were an initial 17 denaturation at 94ºC/2 min followed by 40 cycles of 94 ºC/1 min, 55 ºC/1.5 min and 72 18 ºC/1 min, and a final extension at 72 ºC for 10 min. The primers used to amplify the 19 SlGA20ox1 genomic sequence were 5'-ATGGCTATTGATTGTATGATCAC-3' 20 (forward) and 5'-AGCTTGTGTAGTAGTGTTGTG-3' (reverse) (using published 21 information for cDNA sequence of SlGA20ox1; AF049898). PCR fragments were 22 separated on 1% agarose/EtBr gel electrophoresis, cloned into pGEM-T Easy vector 23 system I (Promega) and sequenced. Sequence data of the SlGA20ox1 genomic clone 24 have been deposited at the GenBank under the accession number EU043161. 25 A tomato SlGA20ox1 promoter fragment of 834 bp upstream of the first coding 1 ATG was isolated from genomic DNA using the "Universal GenomeWalker™ Kit" 2 (Clontech), following manufacturer's instructions. Briefly, after DNA digestion and 3 ligation to adaptors, two rounds of PCR were carried out in 50 μl volume reaction 4 containing 1xPCR reaction buffer, 1.1 mM magnesium acetate, 0.2 mM dNTPs, 0.2 μM 5 primers, 1 μL of digested or amplified DNA, and 1x of "Advantage Genomic 6 polymerase mix" (Clontech). The primers used were adaptor-related primers (provided 7 by the manufacturer) and SlGA20ox1 specific primers (5'-8 TAAGGCACAAGGCTTCTCGTGGTCAG-3' and 5'-9 CCATTTGGGATCATACAATCAATAGCC-3' for the first and second rounds, 10 respectively). Thermocycling conditions used during the first PCR reaction were: 7 11 cycles of 94 ºC/2 s and 72 ºC/3 min, 37 cycles of 94 ºC/2 s and 67 ºC/3 min, and a final 12 extension of 7 min at 67 ºC. For the second PCR similar conditions were used, but in 13 this case the number of cycles was 5 and 25 for the first and second temperature 14 profiles, respectively. The PCR fragments were separated on 0.8 % agarose/EtBr gel 15 electrophoresis, cloned into pGEM-T Easy vector system I (Promega) and sequenced. 16
SlGA20ox1:GUS construct preparation and isolation of transgenic Arabidopsis 17
The 834 bp fragment of promoter cloned into pGEM-T Easy vector was 18 amplified by PCR using the primers 5'-GGATCCCGACGGCCCGGGCTGG-3' 19 (forward) and 5'-CTGCAGATTATAATTGCATGCAAAGAC-3' (reverse) 20 (underlined sequences correspond to the BamHI and PstI restriction sites, respectively), 21 and directionally cloned into the BamHI/PstI sites of the pCAMBIA 1381Z (Cambia, 22 Canberra) binary vector to produce the SlGA20ox1(834pb):GUS fusion reporter, 23 containing the promoter (834 bp) plus the first AT of the SlGA20x1 coding region (Fig.  24   1B) . 25 The SlGA20ox1 promoter construct was used to transform Arabidopsis Col-0 1 using Agrobacterium tumefaciens strain C58C1:pGV3101 and the dipping method 2 (Clough and Bent, 1998). Transgenic seedlings were identified by their resistance to 3 hygromycin (20 μg mL -1 ). Homozygous SlGA20ox1(834bp):GUS lines with a single 4 insertion (3:1 segregation of hygromycin resistance: hygromycin sensitive seedlings in 5 T 2 ) were isolated. 6
GUS staining and GUS activity 7
Histochemical GUS assays were performed as described by Jefferson et al. 8 (1987) with minor modifications. Tissues were prefixed in 90% acetone for 20 min, 9
washed in water and vacuum infiltrated for 15 min in staining solution: 50 mM sodium 10 phosphate buffer pH 7.2, 10 mM ferricyanide, 10 mM ferrocyanide, 0.2% Triton X-100 11 and 1 mM 5-bromo-4-chloro-3-indolyl-β-Dglucuronidase (Duchefa). Incubation was 12 carried out at 37 ºC until blue coloration appeared (usually between 16-24 h). 13
Chlorophyll in green tissues was cleared by series of 20-35-50-70% (v/v) ethanol 14 solutions. Images were taken under a dissecting microscope (Nikon SMZ800) or under 15 optic microscope (Nikon Eclipse E600). 16 For GUS activity determination, 50 mg of entire seedlings were ground in 150 17 mL extraction solution (50 mM sodium phosphate buffer pH 7.0, 10 mM EDTA, 10 18 mM β-mercaptoethanol, 0.1% Triton X-100, and 0.1% [w/v] sarcosyl) in a 19 microcentrifuge tube. Cell debris was removed from the homogenate by centrifugation 20 at 12,000 rpm for 10 min at 4 ºC, and 5 μL of the supernatant were mixed with 500 μl of 21 GUS assay buffer (1 mM 4-methylumbelliferyl β-D-glucuronide (Duchefa) in extraction 22 solution) and incubated at 37 ºC for 40 min. Aliquots of 100 μl were taken at different 23 times and the reaction was stopped by adding 0.9 mL of 0.2 M Na 2 CO 3 . Fluorescence 24 was determined with a fluorometer (Perkin Elmer LS50B) using 365 nm (excitation) 1 and 455 nm (emission) wavelengths. 2
Results 4
Isolation of a SlGA20ox1 genomic clone and expression of SlGA20ox1:GUS in 5
Arabidopsis

6
A genomic gene clone containing the SlGA20ox1 gene was isolated from 7 tomato. It was composed of three exons (E1, 536 bp; E2, 322 bp; and E3, 279 bp) and 8 two introns (I1, 155 bp; and I2, 168 bp) (Fig. 1A) . The proximal 834 bp promoter 9 region immediately upstream of the start codon ATG (Fig. 1C ) was fused to the GUS 10 gene, and the construct SlGA20ox1(834bp):GUS (Fig. 1B) used to obtain two 11 homozygous transgenic lines (lines A4 and L2). 12 GUS expression in 7 and 21 d-old seedlings of transgenic lines A4 and L2 13 (SlGA20ox1:GUS) was observed in cotyledons (vascular vessels and stomata) ( Fig. 2A,  14 2B, and 2D), young and expanded rosette leaves (vascular vessels, stomata, trichomes 15 and hydatodes) ( Fig. 2A, 2C , 2H, and 2K), and roots (vascular vessels) ( Fig. 2A and  16 2F). No expression was detected in the hypocotyl ( Fig. 2A and 2E ) or in the apex of the 17 primary root (Fig. 2G) . GUS expression was observed in the columella cells of the 18 secondary roots from early after emergence (Fig. 2O, 2P and 2Q) until they were almost 19 40 mm long (Fig. 2R) . Since the columella is claimed to be the site of gravity detection, 20 experiments were carried out to see whether growing seedlings with the primary root in 21 horizontal direction (as occurs during the early stages of secondary root development) 22 would induce GUS expression in the columella. However, no effect of root position on 23 GUS expression in the apex of the primary root was observed (data not presented). This 24 was in contrast with the lateral distribution of GUS staining in the root apex of 25 DR5:GUS seedlings, used as a positive control for IAA redistribution, following 1 gravitropic stimulus (data not presented). 2 GUS expression was quite intensive in flowers at anthesis, localized in sepal and 3 petal veins (Fig. 3A) , stamen filaments (Fig. 3B) , style and stigma of the ovary (Fig.  4 3C), and apical part of the flower peduncle ( Fig. 3A and 3C ). No GUS staining was 5 observed in pollinated siliques 1 d (Fig. 3D), 3 d (Fig. 3E ) and 5 d (Fig. 3F) Arabidopsis seedlings determined by GUS activity ( time at which this localized expression was observed (Fig. 2O to 2R ), suggested that 23
GAs might also been involved in the gravitropic response. However, experiments 24 modifying the direction of this stimulus in the primary root (by growing them in 25 horizontal position) and so trying to also induce expression in its columella cells were 1 carried out without success. Also, diverse factors such as low temperature (4 ºC) and 2 GA 3 and PAC application had no effect on GUS expression. Thus, the possible 3 physiological meaning of the specific localization of SlGA20ox1 in the columella cells 4 of the secondary roots remains an unanswered question. Fig. 1 ). In pea, many AA(A/T)T sequences 1 are present even upstream the first 800 bp (Supplementary Fig. 1 ). Promoter analysis of 2 AtGA20ox1 carried out by Meier et al. (2001) showed that the cis-elements for negative 3 feed-back regulation of that gene should be located within the first 500 bp from the 4 transcription start. Some AA(A/T)T scattered sequences were also found in this part of 5 the promoter (Supplementary Fig. 1 ). Certainly, comprehensive promoter deletion 6 analysis and mutagenesis experiments should be done to support our hypothesis. where GUS staining was never detected under normal culture conditions. This was 20 associated with accumulation of exogenous auxin as shown by enhanced DR5:GUS 21 expression in the hypocotyl (particularly in the lower part) (Fig. 5I) . Up-regulation of 22
SlGA20ox1:GUS was certainly not a consequence of reduced hypocotyl growth because 23 no GUS staining was seen in PAC treated seedlings (Fig. 4B) Enhanced GUS staining in hypocotyls of SlGA20ox1:GUS and DR5: GUS 12 seedlings was also observed upon root excision (Fig. 5 ). This could be due to removal application of BA to seedlings with excised roots did not prevent GUS staining in 22
SlGA20ox1:GUS hypocotyls (Fig. 6J) . The expression of SlGA20ox1:GUS in etiolated Arabidopsis was also light 2 regulated because GUS staining was detected in the upper part of hypocotyls from 3 seedlings grown in the dark (etiolated), and the staining disappeared after transfer to 4 light (de-etiolation) associated with a reduction of hypocotyl elongation (Fig. 7, upper  5 panel). Since GUS staining was not detected in hypocotyls of light-grown seedlings 6 after transfer to continuous dark, which induced hypocotyl elongation (results not 7 presented), it means that the absence of light is not sufficient per se to induce the 8 expression of SlGA20ox1. Interestingly, SlGA20ox1 expression in the upper region of 9 etiolated hypocotyls was not associated with DR5:GUS expression (Fig. 7, lower panel) . 
